Percutaneous cardiac interventions are nowadays the most common cause of the femoral artery injury. In these cases, surgical intervention was for many years considered the treatment of choice. Satisfactory results of conservative and minimally invasive treatment has changed the state of art. the aim of the study was the analysis of treatment results in patients with iatrogenic femoral aneurysm. material and methods. In the period of 3 years between 2004 and 2006 in 66 patients an iatrogenic, spure femoral artery aneurysm was recognized. There were 36 women and 30 men in this group. The mean age was 68.8 years. All patients were included prospectively in the study. According to aneurysm morphology, compression pliability and patient choice 45 individuals were assigned to OT group, remaining 21 were treated conservatively: US-guided compression in all patients and thrombin injection if compression failed. results. There was one death in OT group due to underlying coronary disease and in our opinion unrelated to surgical treatment. Other major adverse events were one postoperative stroke in OT group and superficial femoral artery thrombosis in NT group. 8 patients experienced minor events and they all were operative wound complications. No other complications were observed in NT group. Post procedural stay was longer for the OT group (8.7 vs 3.8 days, p<0.05). Length of hospital stay was also significantly correlated with presence of complications (5.5 days for patients without complications and 16.9 days for the complicated cases, p<0.001).The procedure was successful in 95.2% and 100% in the groups of NT and OT respectively. conclusions. Utilized criteria of patients' assignment to conservative and operative treatment allowed plausible treatment results. OT and complications significantly increase the length of hospitalization. It is mandatory to remember of possible thrombotic complications related to thrombin injections.
Periarterial pulsating hematoma, named in the medical literature as femoral artery spure aneurysm (FSA) is one of frequent complications after endovascular cardiac procedures. Although this term is not correct (it takes about 2 weeks till the spure aneurysm develops) it is so popular that authors of this report decided to use it as well. The frequency of FSA after cardiac percutaneous procedures varies, depending on author and investigated population, between 0.2% and 7.7% (1, 2) . It depends on many factors: type of procedure, antiplatelet and anticoagulant drugs, the size of the sheath and time of maintaining vascular access, multiple puncture of atherosclerotic vessel, obesity, time and adequacy of post procedural compression (3, 4) .
Until the 80-ties of the past century surgery was a standard treatment in cases of spure aneurysm at the puncture site. This method though effective carries relatively high risk of complications (usually delayed wound healing) and prolongs patient's in-hospital stay (5) .
In the 1991 a method USG-guided compression of pseudoaneurysm was proposed (6) . The pressure is induced by USG head that receives the Doppler signal from the blood stream. The compression grade depends on the loss of the intraaneurysmal blood flow signal and is continuously monitored. Procedure ends when permanent aneurysm exclusion is achieved. USG-guided compression application is limited by few factors. It is time consuming and requires continuous medical staff monitoring. A need for constant USG control excludes the possibility of performing other diagnostic activities at the time of compression. Some patients do not tolerate such long lasting procedure and require intravenous pain relief. Compression can lead to skin lesions especially in cases of large aneurysm with skin destruction (7) . Large and multilobular aneurysms are not prone to this type of therapy (8) . All the above factors limit this method efficacy to 60-75% (9, 10) .
In the 90-ties a method of local injections of thrombin solution into the spure aneurysm lumen was developed. Most authors observed better clinical results than USG-guided compression and low complications rate (11, 12) . Sometimes however recurrences after initially successful procedure are observed and occasionally acute limb ischemia occurs due to uncontrolled propagation of thrombus into the native artery lumen (13). All mentioned above modalities are utilized in the author's center.
The aim of the study was to analyze results treatment in patients with inguinal spure aneurysms after cardiac endoluminal procedures.
MATERIAL AND METHODS
66 patients with inguinal post-catheterization spure aneurysms recognized at The Department of General and Vascular Surgery, Collegium Medicum (CM), Nicolaus Copernicus University (NCU), Toruń and The Department of Cardiology and Internal Diseases CM NCU were prospectively enrolled to this study. Women dominated the group (54.4%). Average age was 68.8 years (SD ±11.4 years). Ischemic heart disease and it complications was the initial indication for arterial catheterization. Coronarography was performed in all the patients and further endovascular procedures were conducted in 36 (54.4%) individuals (angioplasty with stent placement in 34 patients and plain angioplasty in 2 others). In the whole group vascular access point compression was performed, manually at first. Absence of the blood flow through the puncture site and lack of subcutaneous hematoma in the inguinal region (estimated visually and by palpation) confirmed initial hemostasis. Further puncture site compression was carried out with elastic bandages for another 8 hours. Visual control and palpation of the region of catheterization was performed at the moment of elastic dressing removal, during further hospital stay daily and additionally when patient's complains occurred. If a clinical suspicion of spure aneurysm arose, duplex-scan was performed (Sonoline Elegra, Siemens, linear head 7.5 MHz). Following parameters were analyzed: the level of arterial defect, presence of flow in the lumen of aneurysm, its diameters, number of lobes, neck width and length and compression pliability. The condition and flow parameters in the vessels of origin were assessed by means of B-mode and duplex presentations. Patients were assigned to two treatment arms: operative and nonoperative treatment (OT, NT respectively). Criteria of qualification for OT were as follows: hemodynamic instability, largest diameter over 4 cm, multilobular aneurysm, uncompressible aneurysm, pain at compression that precluded its efficacy, patients' will to undergo operation. The rest of the group was assigned to NT.
Operation was usually performed with local or spinal anesthesia depending on intake of anticoagulant drugs. General anesthesia was used in patients with large aneurysm if spinal procedure was contraindicated. Antibiotic prophylaxis was administered in all operated patients with 1.5 g cefuroxime (Zinacef ® , GSK, UK). Through longitudinal inguinal incision common femoral artery or distal portion of external iliac artery over the aneurysm was exposed to control possible bleeding. Then the aneurysm was opened and intraluminal thrombus was evacuated. Arterial lesion was identified taking care to precisely visualize the vessel wall. It was then closed with interrupted vascular suture (Prolene ® 5-0). After bleeding control the operation site was irrigated with saline, suction Redon drain was set in place. The wound was closed by layers. Suction drain was removed when the daily fluid collection was lower than 50 ml. Antibiotic prophylaxis (cefuroxime 1.5 g 2xd) was continued until drain removal. Operation site control was performed daily since the 2 nd postoperative day. If operation site infection was suspected swabs for culture were taken and local treatment was implemented (wound opening, hydrogen peroxide or aqueous acetic acid solution (Octenisept ® ) lavage was done) aided by intravenous antibiotic according to culture. Patient was discharged after wound condition improved and ambulatory treatment was continued until wound was closed.
Patients from NT group were all at first subjected to USG guided compression. The projection of the arterial lesion on the skin was marked during ultrasonography and its compressibility of was assessed. Then pad of a truss (8x4 cm) was placed at the marked point. It was fixed with elastic bandage. Blood flow in the superficial femoral artery distally to the compression site was assessed by means of duplex-scan. Distal perfusion with peripheral pulse palpation and vascular tone was performed every two hours. When needed, patients with pain received intravenous drugs (ketoprophen and tramadol). Every 4-6 hours duplex-scan was performed to monitor the aneurysm thrombosis progression. The compression was continued if the flow in the aneurysm persisted. After 48-hour ineffective compression further treatment with injection of thrombin into the lumen of the aneurysm was conducted. Under USG guidance a solution of thrombin in saline (100 u/ml) was injected. The blood flow in the native artery and aneurysm was monitored during the injection to control thrombosis of the aneurysm and patency of the artery. After another 20 min and 48 hours duplex-scan was done to confirm the thrombosis of the aneurysm. If the flow reoccurred another dose of thrombin was injected. Lack of aneurysm thrombosis after triple injection was considered as indication for operative treatment.
The results of treatment were analyzed in both groups considering treatment efficacy, rate of complications and post procedural inhospital stay.
For statistical analysis SPSS 12.0 PL ® for Windows (SPSS Inc., USA) software was utilized. 
RESULTS
Using above criteria 45 patients were assigned to the OT and remaining 21 patients to NT group. The groups did not differ significantly in terms of age, sex, BMI, co-morbidity, kind of endovascular procedure, kind and number of antiplatelet drugs, administered unfractioned heparin, the time of aneurysm recognition and initial compression. Low-molecular weight heparin therapy was more frequent in the OT group (47% vs 14%, p<0.05). The mean time of initial compression was 9 min 24 sec. The mean initial procedure/treatment onset interval was for the whole group 5 days and for OT and NT 4.9 and 5.2 days, respectively. The mean aneurysm volume for the whole group was 38.6 ml 3 and it was larger for OT-49.8 ml 3 than for NT group -14.5 ml 3 (tab. 1). In the group of 66 patients the permanent aneurysm closure was achieved in 65 (98.5%). Multiple thrombin injections (3 times) were not effective in one patient. This patient although qualified for OT refused further treatment and was released home on demand. His fate is unknown There was one death in the post procedural course. It occurred on the 2 nd postoperative day, with signs of cardiogenic shock complicating waste myocardial infarction. For the patient the indication for OT was circulatory instability with significant hemoglobin level drop.
Serious nonfatal complications affected two patients. One stroke occurred during the postoperative course in patient with previous cerebral ischemia, with intracranial arteries disease and extracranial arteries lesions. The patient was transferred to neurology department at our hospital where partial regression of symptoms was achieved (slight brachio-fascial paresis and motoric aphasia). Another patient suffered from femoral artery thrombosis after thrombin injection. The complication was discovered during the procedure and considering low degree of ischemia (I o Rutherford scale) conservative treatment with intravenous heparin was implemented. The affected limb quickly improved and no symptoms worsening were reported in the ambulatory followup.
Other complications (8 patients, 17.8%) involved surgical site: three marginal wound necrosis, three superficial wound infections and two postoperative lymphorhea. All patients were managed conservatively and wound healing was achieved.
In 12 of 21 patients managed conservatively an aneurysm thrombosis was achieved by compression therapy (57.1%). Average compression time was 26.8 hours (SD ±14.6; range 4-48). In the further 9 individuals injection of average 412 U (SD ± 304; 200-900) of thrombin was performed. In 8 of 9 patients (88.9%) complete aneurysm thrombosis was achieved by single injection.
The mean postprocedural hospitalization was 7.1 days for the whole group. It was for the OT and NT groups 8.7 days (2-29) and 3.8 days (2-9) respectively, (significant difference, p<0.05). Length of hospital stay was also significantly correlated with presence of complications (5.5 days for patients without complications and 16.9 days for the complicated cases, p<0.001). Even after exclusion of patients with complications longer hospitalization was related to operative treatment (OT-6 days, NT-3.1 days, p<0.05) 
DISCUSSION
Among imaging modalities, duplex-scan is the most popular in diagnostic of such lesions due to its accessibility, accuracy and low costs. It allows not only for recognition of aneurysm, but also its diameters, morphology, point of origin and neck width. These data are indispensable to properly choose treatment modality (14). In our study, duplex-scan results were important factor influencing further treatment. Some authors advocate use of duplexscan for mapping femoral artery bifurcation prior catheterization, to gain access to the common femoral artery which is according to some reports less prone to aneurysm formation (15) .
During last two decades the role of operative treatment was gradually diminishing in favor of non-or minimal invasive procedures. Of these, two have gained wide acceptance: compression under USG control and injection of thrombin into the lumen of aneurysm. In our study we have modified the compression method, ultrasonic head compression was replaced by pad of a truss placed under USG control. This allows for continuous compression, eliminates influence of staff exhaustion and frequent USG controls (every 10-15 min). The proposed clinical control protocol is efficient and safe for the patient. Observed success rate was almost 60% which is result comparable with other observations (12, 16, 17). Frequent distal perfusion assessment protects from negative results of possible limb ischemia.
Thrombin injection efficacy is in our material high, approximating 90%, result comparable with other authors (4, 12). However, it is obligatory to remember of rare but possible thrombotic complications caused by propagation of thrombus through the neck of aneurysm or unintentional intraarterial injection of the drug (13). This may require surgical intervention or even cause limb loss. Risk factors for this complication are large thrombin dose, small aneurysm volume and wide aneurysm neck. According to this, fractioned doses of thrombin should be injected and adequate duplex supervision is mandatory. Sometimes combination of thrombin injection with artery exclusion (intraarterial balloon from another access) is utilized (18) .
Operative treatment was successful in all cases (100%), but the incidence of complications was also highest (22.2%). 4/5 (17.8%) of these involved surgical site. Lower complications rate in the NT group (4.8%) was in our opinion related to the fact that patients selected to the OT were in worse general condition and had larger aneurysms. Mean postoperative stay was significantly longer for patients with complications. Further analysis also revealed that even in patients without complications the length of stay in the patients in the both NT and OT groups differed significantly (3.1 and 6 days respectively, p<0.05). This observation must be treated with caution since both groups differed in number and the inclusion criteria. In this case only a randomized trial might give a fully acceptable result.
Although sometimes questioned, at our center it is mandatory to gain proximal control of the operated vessel prior the aneurysm closure. It allows for safe exploration especially in obese patients with large aneurysm in which direct access may be difficult and increase the risk of bleeding. Even if aneurysm originates high in the groin, distal external iliac artery control can be gained easily through small incision above inguinal ligament. The same attitude we found in the literature (19) In this study we did not utilized stent-graft method to exclude the aneurysm as in some other studies (20) . The need for advanced angiographic equipment and stent-graft itself causing costs increase and unknown distant results convince us that such a method might be considered in cases resistant to standard treatment (compression, thrombin injections) in patients who cannot undergo operation.
CONCLUSIONS
Utilized criteria for nonsurgical and operative treatment of the inguinal region spure aneurysms provided excellent treatment efficacy. Longer postoprocedural stay was associated with operative treatment and complications. Proposed modification of compression therapy might be an alternative for USG head compression. It is mandatory to remember of possible thrombotic complications related to thrombin injections. 
